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ABSTRACT : PROBLEM TO BE SOLVED: To provide a method for producing an austenitic heat 

resistant tube which has excellent creep rupture strength, and has no rapid deterioration in 
strength even on the long time side when used for a heat resistant steel tube such as a 
steel tube for a boiler. 

SOLUTION: In the method for producing an austenitic heat resistant steel tube having 
excellent creep rupture strength on the high temperature-long time side, a steel having a. 
composition containing, as chemical components, by mass, 0.01 to 02% C, 0.05 to 0.5% 
Si, 0.1 to 2% Mn, 17 to 26% Cr and 10 to 50% Ni, and the balance Fe with inevitable 
impurities, and satisfying the following inequality (1 ) is made into a tube. After that, the 
tube is subjected to solution heat treatment, and is subsequently subjected to cold working 
of 1 to 25% at a rate of decrease in the C cross section: Ni+30C+0.5Mn>1 .8x(Cr+1 .5 
Si-8)...(1). 



COPYRIGHT: (C)2002,JPO 



H 



THIS PAGE BLANK (USPTO) 



09) B*mmiT a p) . 02) & §fj & |^ & M (A) 



(i 



#^2002-212634 
(P2002 -212634A) 

(43)&H B Wff 7^310 (2002. 7. 31) 



(51) IntCl. 7 
C 2 1 D 8/10 

// C 2 2 C 19/05 
38/00 
38/58 



woes 



3 02 



F I 

C 2 1 D 8/10 
C2 2C 19/05 
38/00 
38/58 



f-?3-r(##) 
D 4KO 3 2 
F 

3 0 2Z 



msm mm* mimo&n ol (^ 10 h) 





&IS2001 -350640(P2001 -350640) 


(71)fflSA 


000006655 










(22) mum 


3P^13^11^15B(2001.11.15) 




JfG538=WBaK*W 2 Tl 6 # 3 *t 








5« 


(31)ffi$telfci3g#^ 


!|#S2000-351515(P2000-351515) 




=Fllt&fc#rlnBT&20- 1 SfB#fi®85£ 


(32)ffi5fcB 


^12^11^17B(2000.11.17) 






(33)g$fct££3i@ 


B* (JP) 


(72)f699# 










JtOjC&l 1 ftEK*?*r 2-6-3 »B* 














(74)ft3A 


100077517 








#3± 5EB tt (ft3«) 






F^-A(##) 4KD32 AAD4 AA05 AA13 AA15 AA16 








AA21 AA22 AA25 AA31 AA35 








AA36 AA37 BA03 CF03 CG01 



(54) umnzm ?v-zrm-mi\z&niz*-7. ; T^ H*B*tfWf©«a*tt 



(57) imw 

[Wfr^m tt&mtLX. KS%T\ C : 0. 0 
1~0. 2%. S i : 0. 0 5~0. 5%. Mn : 0. 
1-2%. Cr : 1 7-2 6%, N i : 1 0-5 0%£ 

TIE ( l ) 3Ste8iJg.-$-*«l£ffl^"Cii*«. S^tSMS 

Ni + 30C + 0. 5MnSl. 8X (Cr+1. 5S 
i-8)-(l) 



H 2 
300 

CO 

B 250 
I 200 

£ 100 

o 

P 50 
o 





1 3 j 




1 




■ « 







10 . 20 30 40 



50 



60 



■'(2) 002-2 1 2634 (P2002 



-#34 



[ttRm$ttBH] Tie ( i ) 3.*ffi%.t&mzm^Tffim, wm$m 

intm ) mm i ix. km%x\ c-.o. o mmv. cwmm&mx- i %&±2 om 

1-0. 2%, Si : 0. 0 5-0. 5%, Mn : 0. TtftffflS!2na:£**£ fc*#flti:"*-4l«i5l*BII«9? 
1-2%. Cr : 17-26%. Ni : 1 0 - 5 0 % fr 'J -78®r^£i»lfc*-Xx*4 r- WSHSHmm 

N i + 30C + 0. 5MnSl . 8X (Cr+ 1 . 5S i -8) - ( 1 ) 

im$m2 ] mmwt^mt lt . ®~. xm% a? <j -rmmmi,zmis^~ xx-m ^h*^ 

T. W:0. 1-1 0%r-^*L. *^TIS (2) 5tr OKfrSi,. 

Ni+30C + 0. 5Mngl. 8X (Cr+W+ 1 . 5S i -8)— (2) • 

imsmi msMM&fS&t lt . sc. »*% M-r j: t fc^st-* 1 t^Ji2i5^®?a* 
^ft-fit'o .01-2 %-££ t . *>oTie ■ (.3 > mmnmmm. 

Ni+30C + 0. 5Mn£l. 8X (Cr+W+1. 5Si+0. 5Nb + 
3T i +5V-8) - (3 ) 

T. N : 0. 0 1-0. 4%«r**TU *oTE ( 4 ) -^ft-( hXHffiiK?)«K#&. ' 
5^ £ » fif I) i 1 1 1 1 1> 1«*JE 1 - 3 emti 1 

Ni+30C+30N+0. 5MnSl. 8X (Cr+W+1. 5Si+0. 
5Nb+3Ti +5V-8) - (4) 

X\ C u : 1 — 5 %V.TZtt L . froTIE ( 5 ) ^2: T+>f h$H£MaSB£&&. 

N i +30C+30N+0. 5Mn+Cuil. 8X (Cr+W+1. 5Si 
+ 0. 5Nb + 3Ti + 5V-8) - ( 5 ) 

msme] mm^it^&fttix. ®c mm% mo : 0. 1^-10%, b -. 0. 004 

x\ b£o. 0001-0. oo4*%*rt*£fc£ -o . o i %«5 i 2a£#^ru -s»f 
wa t -f in*Ji i -5 connfr i gtciett?)*a«a§ e *> £if^mpmm>i>% 9 . *>oti5 ( e ) 

•MKOWtorffi. £S6L. C BfSO^^T' 1 %Oh 2 5 %OT 

IIISJH7) ^^tLT. s?*%t\ c : o. o coitfgjxnizmtzb *^t^h-&&mmL<r>? U 

1-0. 2%. Si : 0. 0 5-0. 5%. Mn : 0. -7lBKB*te»lfc:t-Xf"M h«!H!MIHf«>lBt 

1-2%. C r : 1 7-26%, N i : 1 0-50%. 

Ni+30C + 0. 5MnSl. 8X (Cr+Mo + 1. 5Si-8)— (6 
. ) ■ 
Mo+5 0 0B^2- (7) 

imtims ] ffiBmm&fi&t lt . wc. %±% <n? u -rmmm^zmctz^-xy-i-^ hm&nmt: 

T\ W: 0. 1-10%££*U *^Tk5 (8) 5$£ OSJ£&ffi. 

Ni + 3 0C + 0. 5MnSl. 8x (Cr + Mo+W+1. 5Si - 8) - 
(8) 

®im<r>tt&mt lt. mz, nm.% ■&+&zt*mib+im$&7*t:i*8«Mwtm& 

T. N b . T i biVWo *>0 1 a*fcli2«EU:t «NaHBko^ 'J -7m3fteKffi*T.*:*-Xr-r4 h^B 
^ffST-0. 0 1-2%-i-WL. 3&^>TE (9) S^H Sft»S«»ii35ri£. 

Ni + 30C + 0. 5MnSl. 8x (Cr+Mo+W+.l. 5Si + 0. 5 
Nb+3Ti +5V-8) - (9) 

imtim io] neiK>fl:¥tt« h lt . miz. «4 i mizsim^^mm^ v -twukicwi 

%T. N : 0. 0 1-0. '4X«HrU * 4 OTI£ ( 1 ^-Xft^ h^WKsMV^Kft^. 
0 ) 5t^£t-|>-i:^#Sfr-i»ft*S7-90fBrix 

Ni+30C+30N+0. 5MnSl. 8X (Cr+Mo+W+l. 5Si 



BNisnnnin- ^ fP 



!(3) 002-212634 ( P2 0 0 2-5534 



+0. 5Nb+3Ti+5V-8) 



%X\ Cu : 1^5%JTF£3rU *oTB (IDS 
& i i: fcttft £ -f I. iB&g 7-10 1 

N i +30C + 30N+0. 5Mn 
5Si+0. 5Nb+3Ti+5V- 

[000 1] 
[0002] 

x^b, i?) x 0 temzmmrx'te . mwsvs3 
i£ r #cfc$&j mi o-ts i 4 o 9i. fcit^i 

£3 8*S7 5H*irte*$;fVC^* J: 3 
-^ft4 h^»«~*f LX Nb. Ti mnBSLWfa 

[00 0 3] itz. *fHB#ti. ^^0 9-2 2 80 
tcJ: SHHB^*tf aiSHfcS:l!lffl LX 7 y -7TK»r3$j£ 

[ooo4]-^, i^i^BfflsaMfcfi iiwmai^ 

r ^i:7DtXj a 0#14 1 95$rfc'?f& 
*UaMc*L<ffiTf *. Lfc*^T. sI—At 

h&mtmfg<?>^t\K:t l z£&i&&%mi3MX'<7)? 
[ o o o 5 ] upu AiitfSWioitxftwaBitts- 



(10) 

+Cu£l. 8x (Cr+Mo+W+1. 
8) - ( 1 1 ) 
[0006] 

tftajnttiiogo? y-TTBWMEfc 

[0 0 0 7] 

srtfo^is*. i ) ^r-xff^ fm^^ssDi 

{4. ±£F etc r <*>£Mafl:£*T*i. offi***-* 
57i7^ bffltfflS^SHtLT* C fc ; 2 ) tfia&n' 

<r>i>o—r>0>jsm^ mz&mnnxmrfm^it. & 
&&mmmx'*-AT-i--f bomtn&tfZii; &mtm 
tfsmmt&t&x-h &zt. sy ^jsmzwrn^ 

isistawfajL. ^j:y^y-7mBff^s* j (6)±ti. 

[0008] atfHBti. ^il^O»I.2r»Ci$ix^i 

4. 

[ 0 0 0 9 ] tttbh. jfifflnWWttl k Z^i. 

(1 ) IVZ&ftklX. 9tM%X\ C : 0. 0 1-0. 
2%. S i : 0. 0 5-0. 5%. M n : 0. 1-2 
%.Cr:l 7-2 6%. N i : 1 0-5 0%£-££ 

( i ) **aj£-r*«i*ffl^TJi«tt; mmi&mmz 
^mazmz t tiMb-tiwadHtomn? y- 



BNSDOCID: <jp ?nn?9i9Ra4A .i > 



:(4) 002-21 2634 (P2002-5HH* 
N i +3 0 C + 0 . 5M n > 1 . 8 x (Cr+1. 5 S i - 8 ) - ( 1 ) 

( 2 ) mmwvmftt i t . set, «a?oT, w : «BSi»«t«ftfc#- .xt^m ^B^^sit* 
o . i - 1 o l **otk ( 2 ) atwi-r i 
z i &m*th < i ) iffi(r>mi&ikmwnm? v -r 

Ni+30C + 0. 5MnSl. 8* (Cr+W+1. 5Si-8) - (2) 

< 3 ) mumwmtit lt, set. m%x\ n it ( 1 > ttzit < 2 > enosauittiB! 

TO. 0 1 ~2%£*L. *^TI2 ( 3 ) sts-flSM-f !> *««tm 

N i + 3 0C + 0. 5MnS 1 . 8X (Cr+W+ 1. 5Si+0. 5Nb+ 
3T1 + 5V-8) - (3) 

( 4 ) meMm&jmt lt . set. ft*.%T, n : tt0*aft3nNe>? v-rm&suzBtvtz*-*? 

0 . 0 1-0. 4 L , *^Tie ( 4 ) -m h^w^^^jt^a, 

fc -f 4 ( l ) - ( 3 ) OWlfrl *fcB 

Ni+30C+30N+0. 5Mn^l. 8X (Cr+W+1. 5S i + 0. 
5Nb+3Ti +5V-8) - (4) 

<5) fw^m^tLT, set, w4%t, c *>ra£i*iaHe>? y -7m5**t»ifc3}--.XT-*- 

u : 1 ^5XJaT***L-. **oTiE ( 5 ) -f h^B*«MPO»t*ffi. 

1. it riff Stl- 1. ( l ) - (4) emtifrlXMBM 

Ni+30C + 30N + 0. 5Mn+Cu£l . 8X (Cr+W+ 1 . 5 S i 
+0. 5Nb+ 3T i +5V-8) - ( 5 ) 

(6) mm^^^thx. set, mm%x\ b£ t. mo : o. 1-1 o%. six. b : o. 004- 

0. 0 00 1-0 . .0 0 0. 01%<7)o-h<7)imttzli2MZttl. m$Fe 
£> ( 1 ) — ( 5 ) coiW 1 EfclE»tf>]SiB£i5lSl»0 il^F"TfflW^«Sj*>Jc> i Sr 0 . *oTE ( 6 ) aSRtf 

? y-7«Baiy£tflHi^*-^r-t->f h&HSMMPO ( 7 ) *£Si£-r&Sl£JB^TiS«fJL 

18t2f£. SI L , C RHBOil^VT 1 %&± 2 5 WF<9 

( 7 ) flSMt^k LT . «*%T\ C : 0 . 0 1-0. #HJni*Jfrti t £#®t^S*ffi:il$iail!l?>? U- 

2%. Si : 0. 0 5-0. 5%. Mn : 0. 1-2 7Wm&M&vfcit-Ar*4 h£Bffifl*OS££r 
%, C r : 1 7—2 6%. N i : 1 0—5 0%, $ *o 

Ni+30C+0. 5MnSl. 8X (Cr+Mo+1. 5Si-8) — (6 

) 

Mo+500BS2- (7) 

< 8 ) mMt?)ttswtt lt, jet, w : mmmzmuzx-ZTi-J h^mmms^ms^ 

o.i-i o%£^ru **ote ( 8 ) afcatE-ti a. 

N i + 30C+0. 5MnSl. 8X (Cr+Mo+W+ 1 . 5S i -8) - 
(8) 

< 9 ) mBmMV&&ftk lt , set, «*%t, n it t««fcr s < i > ( s ) ettowumii 
b , t i *$ two? loco i »*feii2 wajbt^wi (Pjco^ v-rmmmzmxtt-x^i-j hmm 

TO. 0 1 - 2 %-£1r L ; **oTE ( 9 ) **>tti2fifc. 

Ni+-30C + 0. 5Mnfel. 8x (Cr + Mo+W+1. 5Si + 0. 5 
N b + 3 T i + 5V-8) - (9) 

(io) mmwi^mt lt , set. «*%t. ^ t iB»o«ia*^is{iy^) ^ y-raaR»*t«i*5r 

N : 0 . 0 1-0. 4%£££L, froTIE (10)* r- &Wi&M f §<7)We.'%& . 

SriLS-T 4 i 1 £ WK fc ?h ( 7 ) - ( 9 ) 1 

Ni + 30C + 30N+0. 5MnSl. 8X (Cr+Mo+W+1. 5S i 
+0. 5Nb+3Ti+5V-8) - (1 0) 

(id WRmwEftMtt lt. set, sc*%t, c iiowijib$ibhi£>? u-rB«a«tfls*tfc*-XT 

u : 1 -5%WT£*L. *^TIE (11) ^-f h^MSRMffOKit^. 

«i t ^#et -th ( 7 ) - ( i o ) nwtifri mizti 



<(5) 002-2 1 2634 (P2002-'34 



N i +30C+30N+0. 5M 
5S i +'0. 5Nb+3Ti + 5V 

[0010] 

t wwmmmm] i:xjiz^?mizmi^^ii^ 

C : CiiCr, Mo, Ti . B, V, N b t^t^liB 
tit. ^-^XT^ bffiM7C3gT-J)0 7i7^ hffl^O 

c-^^iOTmro. o i%t5£*>*:. %mzw. 

HHfcfcfcfcirVfctfXCO. 2%kl£«>£. 
[ 0 0 1 1 ] S i : S i liflftiSFJfc LT«3Brrab*tf*> 

-t^*«^)TB8Sr 0 . 0 5%fcJ&fcfc. U>> 
L . S i **«^Jiri fc ^ 'J -7K»r*aL Htt^iSS 
tttftTS-friktfcK:^ S iteFeiiiVCrO&I 

[ 00 1 2] Mn : MnttMWMttfJ'ifcfciC. 

M n^S^THSr 0 . 1 %t%#>tz. 
[0013]Cr:Crli7'J -7TK$r3$£, 
0>*-*f"M h SM&JBtf>ffc*-C*4 S U S 3 4 7 H 

si t H*o±ias*ftt * w»* h fc*>t . cr^mco 

TH2: 1 7%t I-*, -fj, C r****««!irts fc F 
eUWCr *>&MSHL£flrt'2b & <? L < 

[0014] N i : N il^-Xft-i h±j£7C*T'£ 1 
fcfflWU Fe*5j:VCr<0A*BHI:^*TJb«<yffi 

n i-tmmz i oxahkt^aMbi. 

■^tl^iJI* 5 0%fc Ut. 
[0015] #IS0J§T'kL 'JJLhOflSWti» , fcaW«#t 



n+CuSl . SX (Cr+Mo+W+1. 
- 8 ) ••• ( 1 1 ) 

Mo, W: Mo&WWltthlzmm&lt. Lavesfflffi 

*Sr1**fctf>fc m o tsxvwa ohoimt tzli2n<h 
£ff*7)TPBa: 0 . l%kSftfc. U»U .MotUtX 
Wf) 5 *>« 1 S& fctt 2 ■WAftJlT 1 0 % |>8s 

*\ uvesffl*e*K^fajtT*L'<iM^-*^*, -e 

^*4<7)±KI- 1 0%t t*. • 
[00 1 6] Nb. Ti, V : Nb, Ti. V(iV^-^ft 

O9*»OiaS^«2StLh^ttfiOTK5:0. 0 1 

T. Nb. Tifci.lfVtf3d^ia4fct±2«JSU: 
0-^H-*c7)±|1^2%t Lfc. 

[ 0 0 1 7 ] N : mt®mmiti£xsmii®cr>&f&.iz]; 

;<^SWRS:#*feftfc, N#*4«Tlla-0. 0 1% 

TnaWflfttS-'fiTS fc* . N *«o±R«r 0 . 
4%kL^. 

[ 0 0 1 S ] B : BJ4IS,tftfll^!fcfl:L"r ^ y-7*KK 

mis**. in^^JRfrftSfeAt, B#*«<OT 
11*0. OOOl^kgftfc. Bid. JJS^fflO 
fBtc6 5 OX:*^ 7 5 OTOSISMfe^lW 

«ffi»^)»Kfl:*r««W I . SSAtS&ri. ^ D -7TK 

3t*H*fc»(C{S, BOTHttS-0. 0 04%i3±ft 
h.XfrVteifik* 0. 6l%l-®xT»1-|)t}g« 

ith mx-B mtotz®£. fyk^mcomz o . 

0i%fcL*:. 

[ 0 0 1 9 ] C u : C u «JSffl.Tffiffl'*>t:«l+(C»^*f 

tut hTtrnx-hh . i^«Mi*»*Jttt't . 



BNSDOCID: <JP 200221 2634A J > 



r 



!(6) 002-2 1 2634 (P200 2-AJ&K 



%mt h t w&imv i . § t>iz»tam.&i>%tet 
(5) afrjtfct-ifi** 1 **. 

■ [ O'O 2 0 ] HI fcTR««E < . 1 ) ( 6 ) * . 
( 8 ) ( 1 1 ) SCiiS^^fflRkt*, N i + 
30C+30N+0. 5Mn+Cu-l. 8x(Cr+ 
Mo+W+1. 5Si+0. 5Nb+3Ti+5V- 
8 ) cmt 6 5 0'CX 1 0^SK7 
toM^^^-T. fcij. «BM&H±. C. Si.Mn. 

■fc, S4>fc, Mo*JilfBS**-r*Jft*»TfT-9fc. 

Hi CSrf 6 5 0 V x 1 0 7Ji$Hit5E:7 U -T® 
ffi&gii. 2 0%c7jc»fffi (BEfrlfiJfcSe&Kio) 8 
il^TJWagi S £ # &tt IfcWf £*t IT .6 5 0 . 7 0 

Larson - Mi lie r &tSo'^TS9 Lfc c 

[0021] HI 1 ') 
£l£#tfl#r<Ol£# l>+^t luE^ ( 1 ) 

( 6 ) < 8 ) #^ < 1 1 ) «**WWT«**4£ 

^§7x5^ hffiO^ajlifWHSi'U lot, ?>J-7 

Jfctf^T'ii. Mo&tf B#6 5 0-C*^ 7 5 O'ODi&g 

IBOjadMSfeWniT. H+tM o tiHiB0)i*>0) 1 
»4fcti2»£TiE ( 7 ) i '3 

fc#T'S*.. «2C, Tf2<9 (7) sSlc J: 
k&S, Mo + 500B-2(Df ( I NDEX2) 
7 5 0«CX 17T^O^#T'^t7tf*^S^B B B ^^ 
*L fcitf, 6 5 O'CX 1 OTffim&Mt 0-7WB\ 

&xb<msk*7Frt'. *2*»4u ( 7 ) ss:<oRHfcs:*a 

-t%±>*> INDEX 2#0 ELtC***£- 
fcti. CBrffl (ES^ripJfcSif&BJf®) *iJ*&*l~2 

&. 

Mo+500Bfc2- (7) 

[0022] *»»cavvctt. ististm**** 



a: cmm im&jmtzsm&sim <r>m-mx-i%\2. 

±2 0 W7. H4"tM o itzltBc?) o %ay 1 nttt* 
2«Sr*rfi«Hr«0*&ti. C KiijOJiiWC i %m 

±25 %ot^FbBpi ^srr w t tfxmx'h h . hr 

laawii- * t , i£ffiaF*A«i* Ljmwb&^c tit 
izx vmmm£&*xm&mtfflst?<?>? v-t® 

L^^tii. x 'J - rWMiUSO^SKrifiT* i^^> 

[0023] **HHTtt, ±^^)J; '3 fcJI+ofli 
¥***a^t& - k C 1 0 . ^HJni^tt$iiii+<7) 

ft^arc* i> ami. ftmtuxiz x^x±i m^mtt 
zmmut lt*-xttm Hmm-izwmfrta-t 

t <t -5 t 4 b imamfcizMiT . *-xtt^ haw 
[0024] H2 iz*mimmai.coc mm < e®^ 

ffij^-*k 6 5 0-Cx 1 07JB#Stt^^ 'J-TfiMS 
k<0|IMSSr*t. *««HttJV»T. fI^Wl%* 

Tt-6fcft. lff®J«i!' > *^±RI$-2 0%i:^Uc. ffl 
L. ^4 , {cMo4^iiB<r)d*>OiaS^{S2a2rHtie 

*^iine ( 7 > *j i»fiU-r*^-4«^ 

14. $^{=©V^DI*T'^HJPlt^T'i. iSS^ 



BNSDOCID: <JP 20022 12634A_J_> 



1(7) 002-2 1 2634 (P2002-T34 



SB* h 9 'j -rm\^<7)i&Tm±ti -r t 

i>fttf>, Wffil&ty>-±Mt:2 5%b}SMti>. 
[ 0 0 2 5] HfftfMWBani^ffii: LTJi, ^ 

4ft, *jwwsv^Ts jfKrffitt. 

[00 263 4ft. jfWftfiOlS^fL^ao^frCov^ 

fcfrfclBBT**. 4ft. *^tcfcn->T!i^raSnx^ 

ffi) wISiNP.Srffl^ft* 4 . 3&. L*rtl (ESEtffl) *> 

£\ CBfB<?5jft^3p^R (%) , LJWIWiL 
(%) k Uft*I^Ks !S#Z>HC«i. Tie ( 1 2 ) 
BUS* 4 **. fiUtf. Cffiffi«M^2 0%T-#B3l§ 
ftSlniMWJMH:. Ufrfit2 5%0#tf£4*.S 
fclBBI5tiDl£ft**£li£ < «MTC*4£ k . 
L=l O0XR/ (1.0 0-R) - (12) 
[00 27] 

"tft . « 1 CttKOOfl^Jft^SrJSt. 1 -2 

0 tt*#HT«S LfttoRdWH *«lfc*f!Tfc * •. 
4ft, 2 1-3 OJi^BflmtUft^^- 

[00283 ^1 £*LfcftK*!fc:*tLX. SSHffajt 

1 9^55 0mm. rtS34 mmiOii^srMjsL. 
fit. 1 2 0 0rT104HBBIJMfl!MBifellL,fclfc(c. 

jh/etoOftttttCW LT 6 5 0 , 700. 750 "Cr? 
'J -TKKKBSrfrVv fSf?S£l&£ Larson-Mi 



1 1 e rffiTSa-r* ZtlZli'b . 6 5 0*CX 1 07JB# 
RHtJt* 'J -T58«&£#ft ,. *0>8*£* 2 fc* 
-T . IW A - A Att*HK* 1-20 0*%WTM% L 
ft-ft^K^OWf* . 1 SoJSLh 2 5 %OT<0BtE$&!^ 
■CftHBISft* Lft. *«9Wrifeti:J:-jT«ttft*» 

•pjwt&s. le-tAB-AJti, *w»rasfetftft^ 
)*n4* 4 a* . 1 # & * crmnwmm-m* 

it. Ml ( 7 ) sS*5?t&* S#Bt®*4*F2 5%Sr3g 
£TU4*&. OJtHSWC**. 4ft. E#AK-AW 
«. SHIE-f 2 1-3 0<^^T*£Lftfl#J*#« 

[00293 *«TOSri6fcJ: OH* Wi*£, 

»t 1 1 3 0 M P aJ-iU:06 5 CCX 1 OTJB^iaJt^ 

iDTjrlTf 6*SUS 3 1 0 J 2 TB<7) 1 2 5MPai: 
Jttt L -T§fcfxft€**f i k . LT , 

JtiRMA B-AW(iWfil£, 130MP ajaTO*$£? 
!J-7T*K5tK-C*i. Jt»«AB. ACfcJtfAFIi 

Al). AE, AG— A ITiiBfffi^-^^^-f^T. 
crffi^itlk^-^rrr-f MliSAtcJ: 0*(KaueS- 
(trtS^Ti^. JtK^lAK— AW{i. f|B.( 1 ) s£- 
( 6 ) sS, ( 8 ) j£- ( 1 1 ) 3$(7)®ilfiWttffi%L 

oft. tftCALfcAM. fcit^AVfcAWSrJtR-T*^ 

[00303 
I«l 3 



•'(8) 002-2 1 2634 (P2002-434 



in 



S3 



8 



S 



S 



8 



8 



S3 



s 



CM 



8 

o 



CM 

6 



C5 



f0 

o 



o 
d 



00 

+ 



_Q 



CO 

© 



00 

d 



8 



8 



a 



8 



8 



81 



3 



SI 



CO 

d 



8 



d 



oo 
d 



+ 
O 

+ 

o 

x 

CO 

T 

3 
O 
+ 

c 

to 

? 



g 



o 
d 



8 



3 



O 

d 



8 



o 

? 
o 
o 

CO 



CNJ 

CQ 
O 
O 

in 



01 



8 



81 



8 



• CM 

: x 



[003 1] 



[«2J 



BNSDOCID: <JP 20022 1 2634A_J_> 



U9) 002-212634 (P2 0 0 2-$ 









IN0EX1 


INDEX2 




650^*10^1^81 


750 <C * 1 75fEfm 

vtfw BE v>f^|Bfl6 




A 


1 


A "TO 

4. 72 


_*> 

c 


1. 1 








B 


i 


4. 72 


<> 
-L 




iyio 






C 


i 


4 72 


-1 


to o 
IB. 2 


151 


hi 
St 




D 


2 


6. 91 


•> 
—L 


on 


IRQ 

loo 






E 


3 


4. 11 


<> 
-2 


on 


ICO 






F 


4 


o no 


n o 


it 
ZU 


1u<£ 









G 


4 


2. 33 


n o 


oc 

a 


IM 


u 






H 


5 


3. 12 


-2 


on 


loU 


& u 

. — — . 




I 


6 


1. 68 


1. 8 


on 
ZU 


1 CO 

loo 


& l> 


^» nD iv>l 


J 


6 


1. 68 


1. 8 


25 


169 




J 1 * Bfi /tH 


K 


7 


\ 1.31 


-2 


20 


165 


& U 




L 


8 


6.05 


"2 


20 


162 




- ff- JL. tin Mt 


M 


9 


2.29 


0. 1 


2C 


165 






M 


10 


2.60 


-2 


20 


168 


EL 




0 


11 


2. €5 


-2 


20 


183 






P 


12 


5.20 


-2 


20 


187 


vu 




Q 


13 


6. 36 


1. 6 


10 


202 


SL 




R 


13 


6.36 


1. 6 


20 


335 






S 


13 


6.36 


1.6 


25 


201 




-HS&- 


T 


14 


5.59 


Z3 


20 


203 






U 


15 


3.58 


-2 


20 


178 






V 


16 


3.05 


0.1 


20 


202 


£L 




w 


17 


2. 95 


0.3 


20 


205 




*JMfc 


X 


17 


2.95 


CL3 


25 


205 






Y 


1fi 


2.07 


-0.3 


20 


191 






2 


19 


1. 36 


-1. 25 


20 


203 


t L 


*MIHN 


AA 


20 


3.02 


0. 15 


20 


206 




JfcltM 


AB 


1 


4.72 


-2 


0 


84 


«L 


a*t« 


AC 


1 | 


4. 72 


-2 


0. 6 


113 


«U 


itfcto . 


AO 


1 


4. 72 


-2 


23. 5 


78 


L. it 


mm 




AE 


7 


1.31 


-2 


25 


112 


fcv 




ft 


AF 


13 


6.36 


1. 6 


0 


125 






AG 


13 


636 


1. 6 


30 


107 






AH 


13 


6. 36 


1. 6 


40 


3D 


is. LI 




Al 


13 


6.36 


1. 6 


50 


82 


»y 




AJ 


18 


2. 07 


-0. 3 


oe 

2b 


l2V 


fey 




AK 


21 


-7. 76 


-2 


20 


30 


_ 




AL 


22 


-3. 25 


-2 


0 


An 





&m 


AM 


22 


-3. 25 


-2 


20 


34 




am 


AM 
nil 


o*» 




v. 9 


fXf 


AC 


ir 1 




AO 


24 


-3.20 


-2 


20 


39 


4l 




AP 


25 


-3.76 


-2 


20 


80 




ItttM 


AR 


26 


-4 72 


-2 


20 


43 


Ml 


itttW 


AS 


27 


HO. OB 


-2 


20 


32 






AT 


28 


-6.38 


-a 85 


20 


47 




ifcte&J 


AU 


29 


-3.52 


1 


20 


23 


feu 




AV 


30 


-12 15 


2.95 


0 


127 






AW 


30 


-12. 15 


2. 95 


20 


18 


itt 



INDEX1 : Ni+30C+30Ni+0. 5Mn+Cu-1. 
INDEX2 : Mo+500B-2 

[0032] 



r+Mo+«+1 . 5Si+0. »lb+3Ti+5V-8) 

[01] N i +30C+30N+0. 5Mn+Cu-. 
1. 8X (Cr+Mo+W.+ l. 5Si+0. 5Nb + 
3 t i + 5 v - s ) oft fcXaJMMle? U -7TiSBl 

[02] itSSDX^CBrB^$t^?£^Sffl!l^7 



(H 0 )) 0 2 - 2 1 2 6 3 4 ( P 2 0 0 2 - J 3 4 



[01 J 



tH2] 



En 

-S 250 

Cu 

|j 200 

i 

1 100 

6 

<D 0 

















— > 






♦ ♦♦ t 





-15.00-10. 00 -5. 00 0,00 5.00 10. 00 

Ni*30C+30Ni+0. 5Mn+Cu- 
1. 8x(Cr+Mo+H+1.5Si+0. 5Nb+3Ti+5V-8) 



8 2 

300 
3 250 

m 

M 

1200 

| 150 
E 

£ 300 
o 

P 50 

o 

in 

0 



I 3 



10 



20 30 40 



50 



60 



BNSDOCID: <-IP 



pnn^i^fi^AA .i > 



